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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate and 
its forming method wherein, in a strain layer/stain-applied 
crystal layer structure, the crystallinity deterioration of the 
strain layer due to crystal defects caused in the starin- 
applied crystal layer structure is reduced and the strain 
layer/strain-applied crystal layer structure is formed with 
a thin film on an insulation layer. 

SOLUTION: An insulation layer on a Si substrate and an 
SiGe layer on another Si substrate are bonded, using the 
semiconductor laminating technique, and the Si substrate 
at the SiGe layer side is removed by polishing, etc. 
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tzr> h'-ros i 1 cvmm 

JgRJ: *) t/hS <**o§l->3JI'9^^^*-rsm20 

- h mm t . t-na h ^mrr^omrte^ 2 

& 2 ««rief-v^HaiS&^LT5v^c 

2<&tm-fomffl<OGemf$.tl i 3 O a t m%J; 9;*;T*£>& 
S i G e ffX'fo 0 , B^eS&2cD¥3lK*:Jf #S i T'*>&fS 

^liefiw^^a. 

[1**11 3 ] H?ie» 1 (O^SiflUUi S i G e «T& K> , 
*»-OfrtSS^ffl!|C0G e 3 0 a t m%JilTT\ mrffi 

H 2 (?)^f*:®{ffl(?)G e ffljfcrt* 3 0 a t m% J: 9 *T£> 

mxm4i m&imiizimmzMfiz?&Tjg.b. mi 
n*mftm&m 2 co^»m±izm^ntzmiais 

m.b zmimmmsmzm 1 v>*mfcmz z 
oiz^^h-ttumt. m&$i<o%mt*mtmm 

u fS7*g&i$ titzmm 1 n^m^m t , 
§[o5s ffliazitti msm2 <r>^mmsb <n 

wmmzmi&tz>jMh . wmmmmmizb^y^x 

mmm 5] mi <n^mwmt><m2 ^lit^ 

3 ^mfiBis 1 co¥mftm±.iztmmt: fwrfsiss- 
«Si. mias«tB!na««3i«i:5-ifrieite^Kst<mrie 

it. m9mwLkizmi8.ztitzimmb mmm 1 ^>¥*# 
mnzmmztititmrnb z^h-ez j; a tcss *)&i*t 
ziMx$>z>zb ztmb-tzm?m4micD!m#m 

c»«3i6 ] w&vmmiizmimzmm-zTMb . * 

WRbm&mtoWR*&*)i!itoithJMb. mumi 
<bhfthi.o izmz*mfa3M*m 
&Lfflmin*mim*t&miii-£&j:mb. mm 
m i <Q*mfrm±.izm 2 n^mftrnzmm tmrnm 2 <r> 

1Mb . mmismm. t h^y^x? s-^-r & 



[»*^7 ] m 1 evmftmum 2 &mt*m±tzim 

[ 1**3? 8 ] flffift 1 D¥3HMKi S i G e 0 , 

mem 2 o¥*HMni s i mx-$> 0 , Miam 1 <^##: 
ffc»KW4i8ii, luteal ^*ico. frfetfe® 

«i:^-ti-A,tl.S>ffllOGeiS^*<3 0%iaTT\ MSS! 

1 co^ie#cjbo. mzm 2 co¥m#m&m-tz>mmcoG 

em&t><3 0%XK)±T'fr&fmim$:1i-?&J:ol l zm 

o»i<o*awMifc. iriam 1 <?>¥m#:M±.t,zBiii.t}ti 
rooo 1 ] 

[0002] 

[fie^giffx] SiifMWMH 6 . tOfcltMOSFET 

7 7-r«iffi£7)Sbffl^w|5B#, S i fiOaiftS^lft*^ 
»J T^i&a^gjg^ ^ *J»JB3jh., M O S F E T 

mt IX, W^tt'S i J; 0 tSI^W^ISJSOjSv^Ga A 
s^«fMAA^S i C^«sMf B ^t'<7)S i fcJiH&S 

[00 04] U'L^ioGaAs^^SiC 

[0005] zzx\ m*E&<mm>ixx^hs 
^ittg s i 3k*mvmT vmmfivm ztix^i. 
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[0006] zvxkibiz. s i com^iftS^fSj±$-ti- 

s i -MosFETzimmkt&msi&ftJbtix^ 
*t=s**wairtfta*fc&«sta8n-ci^. 

[0007] JWWWcfct, S i WfiULlZS i J: 0 t,^ 
J@K^***«tt*»S>$r*fflJML «ttfGet2 0« 
3tfS i Gefl&Jf (JJIT, *CS i GeltV)5 ) £ 

i GeiiCSKSif (Snm) Sr)E2j£-f& fc . 
SiGetSi cOf&^g&cO^fC J: 

[00 08] C1C0J:33:MS i HSrMOS FETco^-^ 

^o#> i.76 m t *M%iz?&mm.cr)\ti]± misx- 

&&Zbiffl&Ztir^& ( J. We 1 ser, J. 
L. Hoy I, S. Tagkagi, and J. 
F. Gibbons, I EDM 94-373). 

[0009] s i <z»m?fflli&t:m±is-tti,w\0) 
#8ifcLT, MO SFETOf-r^/hKSrJ:^ <•$-.& 
m-i-r *;Hk<7)^ra*»*> £ . La> L2ra< £>3S^-v 

[ooio] £*i£irart-5fctf>, s i &m.±_iz&mj& 

Sr^UTS i MiM^LtiS O I (silicon o 
n i n s u 1 a t o r ) ®4HC?"V*/Wg£ia{t.g,flf 

jttf&asftT^-s.. znmmx-mmmizj; vm^iz 

m-t&ttmztixK^. 

[ooin *zTW,T®m&coft±£Wftx%&ms 
[ooi2] 5t$\ m i a^^-tj; ^ iz, "ft^s i mm 

l±iZS i 0,ffi^,^2 b 1 Onm-3 OnraWSO I 

±(CS i i 0^^Sit^^UGeiRS2 0%CDS i G 
e»4SrSOIJH3«t0t>+^J¥<^-rS. 

X'110 0'Ccr>T--J]s£ l ^B8Wi tCt-^TSi 
Ge«4*^SO Iil3tc:EPJp§fi.^§|o3S0^ (S 
TRAIN) CioT. SOIJi3jWW!Bt»Utt^« 

»-r*. ibibsccs i Gei4 t^sw-r-s.. z<nw& 
$£Biz£r,xsoi!a3rt>izimmm&*s>$xy < -y h 
b'comm 3 3 a*?S£-r 5 . 

[0 0 14] <Mz^ f&^lfftS i Ge«4±{C5W)l<50S 

1 imm-zzbizxix. gio»05***t-6ss 



i*5£JBf£T:'SS. 

[ 0 0 1 5 1 &5fcS O 1 1 3 *K&£-r&J£{i 3 3<0^ 
+t=HIfc.r«>fc;h.*fc*> % f&^fW&S i Ge®4+{C«i 

[0016] La>Ura*^ tfr?8*Dtf>fctf>fc:SS&JSffl 
ss+t i b$isj iio oro^rr^-^s-jrri: l ffl 

/\ 0 um^W§.<r>m^.X\ S i GeJi4^ffitt><5 
»U C«0^RB*«MS i*5<Ol*ftttJ&3&ftS-a:Sii; 
tfttfr-otz . .T^f&OMS i Jf 5 tMO S F ET^CO^ 
Sffl^Pfc-J&jS-f&O-Ci&Sa*. MS i)f 5<D*§,F9ttCD 

tii^Km^&m&fczti&izb'mmz* 
&b^m.ztL&. 

[0017] 4fc, SiGel4J<Sf«J§t§i:# 
Jc£tst$:«MU ^^«oy-h, W&£b'<?>&fiL7u 

[00 18] SOIJi3t=fteU»T«Rl«-a-ft^Ao 
*K&3 3 £ S i Ge j&ffi^fESS-t&V^i^iS i G 
e Jg4 i&u mVJ±Ml& L$rWUf \ 

[0019] LfrL%w$>mm®m.<?ww&wi. zb\^ 
-ytzso i m&ffiMcoMmz+Mzmtfz ttiza s 
i o 2 te«jf 2A*e> j f-Y*jumx°i>&ms i«5 4r-o 

<0S i Gem4Z&J&L%mH£*t>%:^Z<7rtmX'\± 

s o I raffiO£)*Ml*-BtfBfT-S =5rv ». 

f 0020; 

ftCliSO HWlio^ff s SOU 

ioo2ii zzx-*mai, s o i 
m%^&m?*{S3Xhizw&x'Z&¥mtm&. * 
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i^SffiCM^iitfY^^i:, ^>/ ir < ki,m> 
m2co^mwmmz^ mmi-**>i^w£itixKmz 
mtirmve>tit:v-x ■ Yisj>m&k tsmthz. 
k *ft&k-t&*m#m'XT'»>z> . 
[0023] &tz, *9mt. mimmzmmt:m& 

zivkwamtifi-iWMm&tmj&tixmb^ mm. 
&mk matmamt ^mssmtmsLi/tam 1 co^m 

t ftriem 2 oiNWii^ < fc t -as 1 1m 

icr>*mt*mk. m^mn=Fm**mniiitt:iiieM 
203*mMMbnwm*st*jmrixnb* mm® 

[0024] ^amu. &m<7>$iMizmmz& 
**xs t , me* i <o^f*a±tcm 2 cDim&m * 

[0025] stfc, mSLk , OTBfflK-hfcJB 

U:T>F-T<ojRio¥*WMi:. Miem 1 <9¥»tt 
«±(w»^§ii3t5|-,5goig?-S^Sr*-r*SS2cO^ 

[0026] *^fc*V>TOTB»2<VIHi#MI«tt^ 

m LTtt^Wfctmtiu S i G 

[0 0 27] kZbX\ SitGe«M^gll 
•Wl<e*ll. 17fcJitfl. 2 2T»4. 

[0028] »**w:e**5^^rt*a«TS i MR 
±T'S iGeJifcS lJi*£*)*[TaMH-4 4:, 02 A 
C^tJ:o[:SiGel4' Wf&^«TOSiS3^ 

^fcateLTHBUcSWU s i GeJi4 ' teHoliHr 

I*l<ogir>3l02*^t*. C:<0J:3^SiGef4' ± 

[0029] ttzmtiimPF- 1 1-1 2 1 37 7-*& 
ffttiB (*>>*) nj$m'&¥&ff0. 8 8X-&ZZ 
k&mmiXS i GeJitHwOhai*01 0 2 »~1 



CMPtTSCtSfcOTfti. 02B«d«Sffi(cfc 

^JDSiGe«4 * ■ WmmZtlXto*). S^tCSi/g 
5'&mm-Ti>. BifeOnS i GeJf4 " 'lix. y fy/ 

* h ^A-t LTfigffl? t nx-ikx-m^z tiz, . ±te 

OAlTCttS i!5 " «rv f ^^«fc-*-*ifc*«^t& 

(B>*4 ■ 'trbmmt&tibB tmmsmm 

Z^-TZZklztcZ,. Zco^rtU xmkLX<r>s iM5 

[003 0] -r^N'-fXiHt LTMS i 

S^y>{=iiH?^cO0 1 Amtm 1 BiOJ: 3 liZLX Si/ 
S i Ge/S i <03*flBftfc»jS^4*ife{cJ:oTfcai 
*TS * **, Sif5 £1Rtt 3 3 #fsJf-r £ t V ^ rsia 

tfa-ofc. *^^«^aa^ i i i »*s«-ejiia2 
mtm± 2 ±{=^«w(c« txmrn i . -£<o_lic s i « 

5tefcH8^P**lS i G e*4tci 0, 

3 3 t S O I * 3 i J»fe*v S S i Jf 5 CO 

[003 1 ] 4fc. *&9§a*Bg£-&tt % S i G e «$■ 

tifit&Xifi so i Jl^*A$^c:^A>*^A'^*m 
■T&SS i T^Mxji(cfiMtT|5iah#ttSr^bS^I. 
- 1 i^firv \ Ltztf^ S i G e JfcOJf$ ft 

0»<-r&Ci:*iT-#, JSISJSJlCOS i G e 

m. s imcr>-&ifm$zmt:coft2/3mmz£x'&m 
[0032] a(5»wfc:*jv>r » Hi ^>^mi^m<r>m$ii 

8 0 nmmT. H2^^^JfcojgtJ|r<i 1 0 nmJ2LL5 
0 n m UT . m 1 2 <0¥?*ttS<7)-£if 

^H§*J1 0 0 nmtim^it^ U>. -fit 

[0033] *%B^^»i^ataV^»S«tCfcV ^ 

m2^¥*f*:®{is i . mi<vm#jm. %i<n 

^*«(B|f0Ge|BjRAU 0OX*|, »2t0^»« 
tS^«^*0%J: S i GeJWT'*5*5H4 L 

^. $^»^4L<{im2cO^|Eft:«*{Si-C*)0 Hi 

3 0atB%«fci5*§V«iGdl-C&5£i:*saiLU, 

[0034] ^mzts^x. m<7>!mttm* 

iz^s—k LXh in. fi«Ji(fmico^fta^. *2 

f^WMIMOG e fflj«*»3 Oat m% J: 9^C*fi S 
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3 0 a t m%*mTX>&Ztim£. L\>\ 
[003 5] 

[00 3 6] <f&l<D*l£E8S) @3f±*&HJi<Dm<7> 
[0037] jtf, 03A(C^-tJ:3^. Siifili 

tc^» s i mim 2 s-m-r s . s i imuk 2 j±, d r 
ywam. we tmm&commim^cvD iche 

mical Vapor Deposition)!, 

[0038] H3 Bt^-r j: a s'jtos i mm. 

2 1±t^* , >SiGe«4S-^B£-rs„ SiGef4li 

UZS i G e Jf 4 teiSffltfrffcWfcW;: 30atm% < j;i5 
^<ttS i£«2 lfi8WGeifaj££3 Oatm 
%d: , 3^:i:-f*C:i:*SMSL.V%„ GefflS^30atm 
%i. K>±Z<-r&b. IS i Jflc&lt^-i^i&jKSrft 
<^&£fc*^&*^T'*>a. SiGe/f4<0 
G e 8 0 a t m%W.TX'& & Z k L V > . 

[0 0 3 9] SiGeB4fcL CVD (Chemica 
1 Vapor D e p o s i t i o n ) , MBE (M 
olecular Beam Epitaxy) , ^ 
•yf-yv-tAKb'tzXOmftL-t&ZttfX'Zh. Si 
GeJi4$rCVD-C-^-rS^-<i. S i CDJSCtt^tf* 
kGWEKttfttfX*^ Mtlf5 5 0-C(CjDl»L7tS i 
£«2 l±(c3*ALTSfJrr&. 

[0040]«fc. SiM2«±i2stSiGe 
!4W±ffi4s^Mt. k2 lS-SgO&fc-e 

00-70 ox;) ajKiovfrr^-^i: . ^^bitm 

100-C. 1 mn> iWlSTttS i Ge 

ii4 £^JI103tfTV^^TlE{i<9^«&\,^ 

[0 04 1]%C. H3C£jKf <*3fcS iWfR2 1* 
ifJStt*. i<0k*SiaHK2 1*»fe»tT»r^fiE»iS 
*TOSixS i G eiS4#f& J Hf»§iXS. 

[004 2] ;«tlS i£f2 l^Sr<7)S i«5£ 

zKmKm-tzoizthks i Gea4^'ts : ?«fn?fi 

f SutTWt'y h^ScO^V^^MS i MS 

[0043] Z<0£ olZLX S i WIBL 1 i: .. ;<0Sil 
*l±t=»)«*ii«:Si|Wfcil2i:, iOSilWfci|2 
ifcKO^iirteJ: mtfLZtitzmmas iGel4 



fc. d^^gfas i Gem4±.izBJ&.ZtlfcmS ijg 
[0 044] S ilftfclt2*:fe?ff|ns i Gef4t(i 

[0045] mmm^t±mmxmi s i g e ma it* 

XIZLX. 5fe-TS i Ge»4£te^fSfn3-t{-, KCMB 

[0046] ^cOiotC^S i GeJf4**Jg|££*VC 
V ^ S i $f 2 1 ?-i*tS d t (C i -,T S i Ge«4 
ZfemmiSii&lZltl 0nmtUi8 0nmiaT» £0 
S i GeJf4{;iJE&£$ft6MS i « 5 <DJBtJ?<± 1 Oiyji 
50nmJilT, S i Gef4 tSS i J85<59if£J|t$#*3 
OJSLh 1 0 0 n mJaTT**i k tmt U\ -g-ixtcj; 

[0047]**:. si ays 2 1 <om£$>h wmmt 
i±. mm. mz-ixm&*mmm : &m^xm*-$:m<-t& 

5-5J?#T-# -SPACE (p 1 asma assiste 
d chemical dry etching) 
k'Zm^tMXW 4fc*»fc:s i Ge«4 states i 

*fr*r^*9«HBfe* iffcjflv »T t» J: v>. 
[0048] *JfiWT-«. SgO^-^XSMcOS i SIR 
2 1±{'. 0UBT5O nmfc-HHcflEViS i Ge{3Ej&4 
*»J*Lfc*teli. S i GeJf4tfffiKEA&8ttn3*i 

Ge«4ti. 5g9Hr*>-£f£, S i£t2 l£5»«Mfc,*>S 
WiftNW &C\klZ£-oXS i£«2 li^Si Gel 
4-^eO^ERSllS&«* t »h.&. ;5USiGeS4« 

^zmfct&z.ktfX'Zh. zn&m. *»BBc7)a6<j 
Lxcowmzimtz . 

[0049] s ims.2 limt-tzmcowDi. si 
aA«<oM«iatffiv^«^«. «nitt<o«iirt:m 

t § £ i: S . mz P A C E T'JiT-o-fc 
Hw^»***H*»6#A8n4 £ k i> h h . 

[0050] d#i«5,<r)»^«. »Kft»t«iiar*«. 

T/P^>. am. Stm%k'eo%MfHWzXT~~-fr*1M 
LT, S iS«2 10ISftaffl*>Sv^i»ftp«jSB(7)|iia 

[005 1 ] S iS^l^S i«<R2 CZ. F 
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m &co'j?%\ ^ f z &mcr>mmt>mmffjvb s . 

[0 0 5 2 ] 4fc. SiS«21 ^^ilst^gfJS-^a 

i o o 5 3 ] jiitcT) i 3 t xm^titzmm<7)m^cr> 

S i GeJl4*ffiKJ!ix6|gfitegJgf±, 1 0%tUiffiM 

U J: 0 iSiiiliSSrM Sif^ 5 £^j£T"£ S . 

[00 54] Ell 2li±Mcr>m!sVaym5< l ZBf&atl 
tiMl SFET (MOSFET) ^Bf®0TS>*„ <IcO 
MI SFETfiOTiOi^^t-C^?^^. £-fsIS 

i lB5<7)mMZmfflkLX l 0 nmgJgcDjft^- h& 
IfcJIl 0 l#i?J$;*;h.&. »T^ffl[^ffiii^fflco^i:i. 
<f ngPT*#ftK 3f ^a*y-Mgftf£l 0 1 Sr^-LTf-v 

[0055] mzy-vmim 1 o 1 ±izy- hm& 1 

0 2 fc U 3 >]g2 £}IKC V D&tc «t 9 ffijjfc 
Lfctt, ^cO^'J^Un^liiSrRI E (Reactlv 
elon Etching) IZJ: yz. V^L 

T. y-MEfi&l 0 2**Bj££iX.S>. 
[0 0 56] &Ky-f>«figl 0 2 LT. V 
W *>%¥<r)nWWm4 7t>*M1Rmz&jKl,K 

mt\is o oxm&<nT--iv5mzmtz\ tizi. 

9, nIV-^fiSl0 3. nmVlsjvmSa 0 4#* 
y-Mgffil 0 2lceeS^WK^$il& <> 
tcL-C nf+*;HM I S F ETtfBf&Ztl&tf, ^FH 
%H£pmi l z3m.-f&Zbiz£<0p1-r*J}smMI SFE 

Ti>mmzLx&i&T%&. 

[0057] ±f£0 J: a WSWJ I SFETIi, 

ss imwzMm.znx^z><r>x\ f-Ar*)vmmzisn 
z sscsl#wj s tim^nwimi)^±-tt , a * m i 

S F E TJiJ?S 1 0 0 n mJJlTOfSV ^ S O I miZ&l&Z 
tlX^t>c0X\ m?&W}fc<r) \iq±l,z1}U t X fc ft 
iSSilS. Clcote»^i6*^»iX7tM I SFET=H#£ 

[0058] ( sg 2 cnmnmm ) 04 n^mcom 2 <n 
mmmiz®&¥mftmL<7)$imjmz^-t-mmmTh 

ioo5 9]*mmmiz}s^xit. si«£2i±ej: 

h'?*isv/PS im6i:mmtk. SiGe/I4£flr;i 
U Cl^SiGe«4±^SiS!-fbJK9^^L/ti>« 

[0060] jfe-f. H4 AK^J: 0 (c. SiSIU 
1 *>£lt0!fc Rttfc: S i BHfcffl! 2 ZBf&t& . 
[006 1] &(cH4 Bizijk-? X o teifc6j&»t*>jn<Z)S 



viumz*. cos iS6±(cmi^nss<?ii 

kH«CSiGel4#»JStS*l*. SiGe«4Ji« 

*«t:«r>'K-rfcS*i&. 4fcs i Gejg4ii*K: 

<fctS i/l6ffiJ<DGei!lj£#<l 00%*}H. S i»6 
fc<±K2tHlcDGefflj£#0%J: 0 & Z\ t tf&mx 

atm%J: k, i JlfcisftSVHMB 

***<-f*£i:j&*-C#*j&»VCAS. SiGe 
!4»Ge ffij£<i 8 0 a t m%JilTfft & i k *>1S2 L 

[0062] ^KCO&S i Geil4±{c:S 

H4Cfc*-$-J:-3te, SiRfU|2 
fXtffi2si:S iBrfbK9fiO±H9sk^-e-C, 2o 
CO S i 1 RV 2 1 »»0) 1 fc |31«{C5g 0 ^^-tt 

dcO*gSH4C(^-TJ:oH, SiK^2i:Si 
S!Ybffii9*<-#:^LTS iK^l 2t^ri,„ 3S0^ 
W±S i mWL 1 20«W36«ff*«h.* . 
[0064] **&A(C J: oTIHj^J- 

tr-3%3-liS it6tS i^«2 lco^fflt L<<±, S 
i m 6 1!l(c**SriiAf*. Si««2 1 ***J*t$*i£ . 
C10J:9{c-rsci:TS iSS2 l*»fe»tTVVtJEIB 
it S i G e ®4 ***S^«ft$ii« t 

[00 6 5] COj;-?(CtT, S i£tl ;<7)S i 
*Kl±fc#*3*lfcSiiWfcitl2fc. COSiK-ffc 

hi 2±tc5io^-t*-^j: o»j*siifc«mratis i g 
sim6frt>%z>¥m#mitfBtfLztiz>. 

[006 6] ;wJ:5fcLtmSnfcIS iS6J±, 
CZS«4'{c*4ii6K**fm j ?»^«fli^^< > 3ra 

[0067] Sig?-ftH2kifS^Ji«SiGeJl4t{S 
*®a^«BS«LT v>SA^<7)#®{c;o~5 nmj; 0 
iSF^ L < ii 0 — 2 n mcoma^ v 7 r LT V^T t> 

[0068] m2<7>mmmx'it. : ?ibm : mimk%$> 
s i m 6 * wao^gtt^-r «t 3 tzBtfLx-z sot 

JI4 *H«i*««T* & . 
[0069] Jf^ffl^^rra-lrX^a^c 

3 . SiGe iS4 <0±fclWkibWSjfi $ V > 
ix. MMH:i'l l zm4B*cr>i'yay&Ht 
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too7 0HM.si commmt mmizm 1 2 Kisw- 

MISFEWISiiCM?il6. &2<r>$mmiZ 
[0071] (SS3<0Sltt^St) 05{±2f:^^3tfo 

wmi^wmz'bh. 

t00 72] m3V>%mmte. H5C(Cij**-S iGel 
6tC7rc-tJ:3(CS i GeJ^^Gej&Kj^S i^l 

nfctfflaiK. i m&mizxmms.t.ztc&z.o izm 
m£mzirmz^&i-b*$,. 

[0 0 7 3] ;<7>fclSiSfil»Gei^ii>-0%j; 
l 9Sf< > S iJi8ffl&OGe«U&6*l 0 0 %*j»T*> S ,1 
i: d^ST'J) S . ftffcWKJi S i 3£fi£l{HJcDGe 
Oatm%iOJS<30atm%JilTT. MSi/I8{ffl 
<^Gei8^*3 0 atm%«t 9*#< 100atm%* 
Jfi. <l:0»^L<(i80atm%JilTT*>.g>J:^lCS i 

[0074] liOi^CS i Ge*70)»S*«|*?-4 
•IkteioT. S iSWf^l2i:S i Ge«7c0#ffi*>^ 
Si£ LfclKtfM S i G e m 7 4»Sr/U— 7tm&? h X o 
CCjIfrU S iGef7tIS i JB8<9#Wfc:t±JSa"5r 

[0075] JaT¥«fMHK<0»iUr£»iKW-« . 
[0076] 5t-f, 05A(C^J:a^. SiStU 

1 nmmi&t mmz^tbs i ^^2 ^Mt 

[ 0 0 7 7 ]#(;:. 05 B&x/me izm-tx olZ, Si 
m%2 l±iZS i GeJf 7£jgj£-r£>. -TOfc^Ge 
*aj£i±, ±l5t)t «k 3 S i mW.2 1 HGeffl^i^ 
3 <3M*p . 

[0 0 78] JJCfc:, SiigftJg?2<0±a52sfcSiGe 
«7co±S7s?:-^t>1i-^>J:3^, 2o«SiS«t2 
1 *m 1 ^MMt H«£3S O^-b-iiri. . 

[0079] <x(; s us 1 comwmt mmiz sii«2 1 

*M*U S i GeJg7£*&;?i|g;Fa$-tf£„ 
[0080] Cc7)t#S ig&2 l<7)*ffi<7)S iig^r 
<«<8^J3(C+*fcS I GeJi4**|frr«fn$ft.S 

tians^ s ims<,z5\-?&y)mmAZtth. zo-t 
izt x^m^ f ••/ h*>2m<Q% v sii8^ 

[0 08 1] d^i^tct-C, S ig&l fc s ;«Si 
^l±K»££;h.*:S iiKU8?2fc. £*>Si||Miai 
2 ±(c»»J£*Hi-KJ: 9^J£3*i.G e coa^^f £32 
IfcUll&flgftS i Gel7t s ^^fS^lDSiGe 

M7 ±.<,z&mztitzms im&frbtch^mtmmm 



[0 0 82] S iSHbK2i:tg^*SfDS iGe«7i:li 
$&mztiffigmLZ V i £ *<-?-0#ffitC 0—5 nraiO 
*f£ t < (i 0 ~ 2 n m<7)#H> < -y 7 r LT V»T t> 
J:^. COlWA . x 7 r Steffi. ffs i^^^r&t^* 1 

[0083] mm&wiMmjimi: s i g e m7 * xa 

iiarLT, 9t~?S iGeS7«r*&^«fnS-t!\ fttcMB 
E^cvDifefc:j:oTS/y3>'*fer<W<Sj«*S* 
s £ fc ic j; ti s i « 8 £ raaw- & £ k i> TOC* 
s. 

[0 084] 4fc, *mmX'\±, SiGef7^G 

ejRJ&Ji, S 2 ICjfi^a^ffiV S igtffc 

Sl2fcSiGeS7 <0#SiT-Sk£ Lfc^JBtt S i gHtffil 

2«fcfflt,Itf>&;h.T, 38 9 S i GeiS7<7) 

MS i*8 4:<r)WB«i*S^«fdUfcS i Ge JhWtfeft. 

5. -f-nt «t 9 Hff t«fn t S i GejB7<D_t.lC, ?| 

t o o 8 5 ] H*<o#/ioif«^ t^-^&jk, 

simw§2 i<nmtt¥ff)&miz£~?z, mmcrmm 
tfm**), yxj^x^mzx-oxit. Emitm^i^-t 

[0086] a*, is i onsi^fc nmzm 1 2 tc^-r 
m 1 sfewss imizmfcztiz. m3com$m£ 

[0087] (m4com}mm) mn±*%w<7)m4cr) 

[ 0 0 8 8 ] sg4 cr>mm\x'\t. miB izm-ts i mm 

2 1 ±C0 S i G e m 7 *<DG e »Jg*i08 tC^Vt X 0 iZ 
ffi£Jj&Uzm&%!W,$:&L. GeiRJKofitSV^^* 1 

#wt-i±&< s i Ge «7c7)M+tcaa-rs. 

g e as^jgeoisv »sM«ifc x ? izmmb % \ \ 

OXotZS iGe«7<?3ffi^:Sr$(J«L^3&fRSrffl^SC: 
i:£ t J:r>T#^^07C(c^$ix&^^^(is i 
Kft«2 fc S i G eJf 7 ■ ^ffi*>4>^±L^<Bffi«±S 
iGem7*Z/l—7tfBl$.-t?>J;ol l zmitTL. SiG 
e«7 " ilS i m8<?)ftWl,Zi±mfr%\.\ 

[0 0 89] Zt>lz, m-&hitmcOSiGem7CD8i 
S^ft* 5 . S i»£2 l±tCiBcGeiRg*^^-taco 

ffi£W-f!>S i GeJf7 "*5f#^fi.S. 

[ o o 9 o ] ^#mi<7>wkmkimm-& . 

[009 1 ] ^fe-r. S!7A^-tJ:3tC, S ifflgl± 
l o^Jfe^® b mmz s i 2 fcSttf 
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[0 0 9 23 m7B8t.TSm8t,Z9jk-t£olZ, Si 

mm. 2 1 Uttlh SiGe«7£Ge ffl«JtA>'JK*^^ 
0atm%— 3 5atm%-Oatm%t^J:5t» 
SV>tS i Ge 7cDGeffi^ifc*<©t^^* 

GeJB7 ' «±S7 s|:(iGe«3 5 a t m%OI 

[0 0 93] SiKflJ(2^J:S2si:SiGe 
7 ' <n±M7 b£'&b-£&J:o< l Z2'OC?>S i*Rl fc 2 
l**l<03WI«fclWfc»9-a*>-£4. «wr. mi 
*>SWi0!i:R*fc:S i««2 l£Bfc*U SiGe|7 
* Srte^ifgftiS-t* icoi: £ S iSfi2 1 co^ffiws 
i»£r<f*<gH-J: •?{;:•$-•£. i:S i GeJI4;6>'*g^iff 

[0094] icoj:3Ktt\ Silgjgli:. ClOS i 

•ftbTtf&injSftS i Gef7 fc. CL CD*g^i|*fD S i Ge 
Ml ' ±.lZ&f$.£tit;mS i JB8*>&&2>¥gWfca£l£Ai 

[0 0 9 5] S i8Hm2tm L tms i GeiB7 ' t 

it^nmizimmm lx \ >s gt-tojiwc o ~ 5 n m x 

0ML<liO-2nmcri#lA' 7 7rf5:|iLt^r 

[0096] mMttHiMIXlg* S i G e Jg7 ± Tfe 
iBTLT, 5fefS i Ge«7£*g^|f;f0£tf-.. JWCMB 

s £ t ic j: tcis i jf8 zmm-tz z 1 1> *j«8-c*> 

[0097] fctf£S& 1 Ojgjftfll t RIRIcH 1 2 tC^-TM 
Wt i mWstl izmitZ M I S F E T £f# & CI i: WV # 
[0098] (»50^S»®) 09{4*^Hjcom5O 

[0 0 9 9] Sg5^gg|*0)JT'Ji, SiSK2 1±l;. e 
mmAZtl2>fa?miS i Ge^Oifg^RlLrt: 
S i Gejfl i GeW^^-TS. SiG 

izmct&mx'h^x* ^fovpz^-zyrmt Lx<r>tk 

mZ&tz-t. mtlX. SiGeA'.y7rl40liSil 
iR 2 1 ±X'<7)G e Oat rn%T'& 0 » £fcfbJ&£ £ 

*{CGeiRK*i«JpL. 2 u mCO&MzX G e }&£^'3 

oat m%t%&mMmz^-?z>mm t-th. 



[oioo] aT^mimmnMmirm&wiw-tz. 

[0101] &-r, 09A^-rj;5tc. SilffiU 

t» i (ommmt mmzi-tb s i mm 2 zmmz . 

[0102]iXlC, 09B{c^-rj:a{c:, J5iJ<DSi*8C 
2 l±(C±IBLJtJ:3^Ge«^OS iGeA'./7Tl 

40 mu&^fns-frs. .rcottsi 

Ge'W 7 r E4 cWcJifeft 3 3 

<XtC ClcOfgnSftL/iS i Ge^*>y7rii4±(c; 
fe^*£ftJ L SiGefll £JBj£;-f 

6 . S i G e <0#»«0«^*1£<im 1 iOSfe&fe^tftCJlH-r 
t. 

[0103] mz. S i 8t-ft#!20±B2 s fcte^Jgft 
LfcS iGeSl 1<7)±®1 ls^MI,J:^:Sl 
^Sfi«Rli:|Biai(c2o£0S i 1 2 l£3g9£;b-£ 

s. 

[0 104 1M;, Sil«21J:SiGeA' 7 7 7 l 

4*mm*>&\ l M±7i<m&Amz%;tiz±><)m3i-tz. <% 

fc, *S^*S*DL*:S i Gefl litis i iS8S-^ 
(H9C) ZOXolzLX. S iS«l t, zcr> 
S i»Kl±fc:#jft3*ufcS iBtft$l2i:. icoSiK 
fl« 2 ±t=M J: 9JB*3*ifcffrfl|f»S i G 

eillt< ZC0tfr?-m%}S iGefl I ±.t,zBtfLZil 

[0 105] S i Ge^-?-y7rJB4 0<i, S iGeA-y 
7rl4 0^S i**£2 lfllfctt^FSX^yf-T^t 

-f-iOtg*S i GeyN* y7r«4 0O^®ffl!(T{i, 

[0 106] £C0S i GeA'.y7TS4 OCO^ffiffllGe 

Sftu. s i xv<>f xm<,zmmcr>m#-&wmztiz± 0 

*»KTfc -7 T , AMWt<± 30atm%J:i5^:§<8 
Oat m%OTT-* 0 , KJ?^-(6JWG e iRK^*>'^- 
T-*Si£«{i^rV->. £C0S i Geif 4 0«0Jg«tfl#a 

ur, s i Gej<-y7 7 m4nmmMm!g.tm&c?>&tfL 

S-W-tSS iGefl lZ&fk2ltZZbX\ Kfi^ri: 
^Rg^^fiMLJtigfnS^fPS iGefl 1*J«« 

[0107] zzx-mmtzzoiz^vyrmbixwi. 

um<VS i Gef 4 0^*ftS^{c{iJI«J|Eft^ffi!f|SI 

s i g e Mnmm m&vmix'* z . l*> 

fT-Si^tCfifll^tfO. 3//rai«coaS3^7«T4 0 
c (|9 B ) fc**£feA*fTir\ fiSOft^f^JKS-^ 
aiifcLttin. >lcoi 3 fc-ttilflH«»tea*tt 
^«fPS i GeA'.y7rJf 2rSfiJfflT'#|,^^rD-bX 

(otsmt. ^mft&mommrsimx'. m^ximmm 
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[0108] mm i cr>mmm t mmtzm 1 2 tzm-w 

I SPETWES i*8(c9A«tl«. SS5<O§fe&fc0«C 

[0109] m6cr>mm&m) mi Q\t*fmntne 

<o»W0T-;fcS. 

[0110] m6c^iSMT*«^pi 0 Bt-^-rs i mm 

«4 0, *&?«»SiGey\-.y7T*4 0±£!8^|pn 
S i Gef 1 1, ISiflO, JMaftftEf&S i Ge 
113iii«UW;, 5&9^b-£7-n-t-x£fr 

[0 1 lllftf, aiOAf:^tJ:3(;, Si»«i 
±KJg 1 <0^Si#| t raW(c^tf> S i ffir-fbJK 2 

[0112] <wc, 0 1 oBc^ti a wins i & 

St 2 1 ±tc» 5 <O^SS0!li: |BI«{C^ SiGeA 7 7r 

m4 0im<m/LLmwmz-&t. zcommaLiz 

Is ISifl 0, f&TfSftlS i Gef 1 3£-J^tTj£ 

[0 1 13]fcfc. 06 (c) C*tJ;3{:, SiSS-fb 
ffi!2^±B2si*&^(SSJS i GeJ&l 3<7)±tSl 3 s 
**>frit&Xolzs b2 1 £ft 1 OXtttiU: R 

[oi i4] <w;:, isifi otftmtzmi*} izm 
»** v^ii*«ttAa(cj: o s i £8t2 1 , WFmms 

iGeA\7rfl40, t^PlffnS i Gef 1 1 £Sfcfc 
(01 0C) ZcOXvlZtT. S iSKl k , Z 
COS im&l±.lzMj8,$tltzS iB?-fkJK2fc, ^Si 
IWtt^lfcSl^ihtffcj; 0»i««n*&^«fDS i G 
ef 1 3fc s Zcomrmms iCell 3±.t,z&&i$tL 

terns imiot^^h^mmmm^fih. 

[0115] *^M0HT-{iS i mm.2 1 ±lzBf&Ztlt: 
fcH&ftS i Geil 1±C0S if 1 OltSTk 3l->5g 

OM^^SttTfeO. S£K-£<9±C7)S iGefl 3{i 
*SSlL*:f fc&S. 

[0 1 1 6] fe^miUS iGefl 3im*)-&b-£&cr> 
®$&%2t S iGell 3*»^£7)#®*^^-f.S.^:P(5 
fcffi*M-*fc*>fc. m3*SV^im4<0|SSfi^J:-3 
Ge*Bj£te$3E£-OJtTfcJ:^. 

[0 117] tfr?^fDS iGell 3(?)ll:ll 

*2<0*Jt«oJ:dfc:. ^6*e*S*9£»j£L-C*>4>3S 

[0 118] *6<7!««tHT*i. tt*I*a*tiS i Ge 

V i 3 e>±.izm.x-(r>fflmztLti sifio 

SCli:* 5 ai5RS±. fSTSSftS iGefl 3$><7)Gem 
^S-3 Oatm%i < 1 0 0 a t m%jfc$p}orSrc 



i Gef 1 3tiS i fV^^f 1 0 ZtlZ'tl 

1 0 n mJaTfcr*- h Ztt "TflgT* 6 . 

[0119] -f-tffci*. |«WI|2±<^fW**4 0 n 

mi>xnzw£&zk&!&£T$>*) soigmi+ftizm 

•5.. 

[0120] latfc* 1 wmtWi: H«tcSf6 O9Hg0f(C 
*3^Ti>mmMzfctlX:M I SFET^^im 

[0121] (mnmnmm) mi i«*»»7>*7 
^mmmizi^^m^^mM^m^i-^m^ms. 

[0122] *%Mffttt. Jl50^*Hi:«««0-*fc LT 
S iS«2 l^m^^ZS i Ge»E3 1SlK S i 
GeS«3 l±CSja*Lfe«HHWlIS iGef 1 It 
if 1 Ofcfg^lSfnS i Gef 1 3tS iBWL*t9 

[0123] 0 1 1 AlC^-fi: S i ££1 

±{^^ i commmt mmz^ s i Mfcut2 

[0 124] SC, Hi 1 EHcijcf J: 0 s i GeS 
*3 1 ±(C|? 1 ^#fefiR(t IrHSHc^S i G e f 1 1 £ 
»&£U ^OSiGef lilt, Sif 10, SiG 
ef 13 (Si«10«<OGe»«*»3 0atniXJ:9 

[0125] J«c. S i Wtfm2cr>±W2 s i: S iigft 
§?9 n±M 9 s ZOtb^Z i o IZ S i l fc S i G e 

s i f l o * j; a (c«f 4 v *ii**fiAjfe 

Srfc'KiOS iGe£fi?3 K SiGefll^if 

[0 126] >I^J;3(CLT, 01 lC^-fJ:a(cs 

1 fflK 1 fc . ^WS i 3£fis[ 1 ±fc»jftSjh.fc S i WtftM 

i2t, i<osiiwuii2±te«9*b*teJ:DiW 

S^tf&^^WS i Gef 1 3t, ^<^*S^??nSiGe 
f 1 3±t,zm&Ztltims if 1 0A^^r4ijiSf*»R 

[0127] cco^fts •? **>*<ofc*c{i s i mm 

2 h 4 s i 9 < 1 1 ~u^hti\i i. 
\.\$tz. »0**rfrIS^MICraft*V^ilMEE 
S+fcS i Gef 1 3i*g»f 9tfO^BD^(i,|g^-fs 

^<vbz>xm*mt zsbhimz'&z,iz\±^ tmmiz 

m-th SiGefl3+OGe ^-lZ-f S fc J: 

[0128] *J«iWVIi, it31W^ 7 t-t 
=5r&f 1 1 fcRts i Geffi^fto^^LW 

[0129] iattffi 1 tf0S©fe«t N«fc0 1 2 {C^-TM 
I SFEWlSif lOCf^S. *6O&jt0f 



(3 O) )0 1 
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[ o i 3 o ] a*, ±iem i tt^7<oissfi0rm. s 

Lfc**, *2^NWMifc:f|o«i9fi**^ttI3. 

Si« GaAs, SiC, GaN, GaAlAs, In 
GaP, InGaPAs, Al 2 O a , BN, BNC, 

c„ ftm&iz^tmmuztitz s i (^w^b) , s i 

(^tt^P) . S i ff«HAs) , SiNx, ZnS 

fSWW«**«» 6*1* . fi LIB 1 0¥4**J1+ 
^.SBcOiftKfil X 1 Ot<>a.tm%%.ffiT'$>Z>Zt&m 

[0131] JJB»l^S»7(?^»WC*i. *K 1 . 
2 1. 3 1fcUT«. Sil«. S iGefflKtJB^jfc 
GaAs, ZnSe, SiC. Ge. -fyr^T. 
W7^, mf'f v^OVvfft^-c 

[0132] JJB* 1 Jb^m 7 cO§feifcfla|T'f ilfe*§J8S 2 . 
[0 133] 

[Hi] 8a^*i»*s«<o«jt^a$-i«B^s^ 
[02 ] *mi&xsms<7)3mftmmc7)$!miTm£$si 



[03] ^wRcr,^^m.<riWtnmi mmt s tz 
#><ommmm. 

[043 ^mm<^mwm.<r>^m)mi mmtz tz 
[05] *^<o¥«f(EgHRoieft«%»tt«t&^ 

to^««Br®0„ 

[06] *9tmn¥mtHtMUZtHf& S i Ge«W 
e fflfS;$-7rrt0. 

[07] **WW*f*««<ot£ft*^£SiBB-f Sfc 
#><9^»rffl0. 

[08 ] *mi<r)¥m#mLlZtHf& S i G e/fcOG 

[09] *mm*&im&nwm%m%m*fi-r&t: 
[0io] *%^o¥ff ft^K^wft^ twmtz 

[0113 *$£^¥#tt»£ol!Bi;frt£ £ m%t h 

[012] *froa¥*tf^*KOT*fcy><'>^ 
BfM0o 

[»#^ueBfl] 
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